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Fig. 1  A sketch diagram of a speed control system 
     of a small DC motor through IP network. 
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A Study on Tuning PI Parameters Based on Communication Delay Time 
for Small DC Motor Control System through IP Network 
 
Kenshi Matsuo**, Ryo Sato**, Motohiro Kamioka**,  
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
Abstract 
In tuning PI controller for a DC motor control system through IP network, it is needed to know dead time in 
the system, although delay time is fluctuated. In this work, we study an approximate value of dead time when 
controlling through networks varying under exponential and log-normal distributions. As a result, it has been found 
that the first quartile can be approximately expressed as the dead time in cases that standard deviation is small. 
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Table 1  Distributions of One-way Delay Time 












Table 2  Used PI Parameters 
Mean	[ms]	 Kp KI 
25	 0.0090 0.060 
50 0.0060 0.030 






	 まず本実験では，τa およびτb の遅延時間分布は，同
じ分布であると仮定する．次に実験方法ついて説明

























50 ms，標準偏差 10 msの場合（第 1四分位数は 43 ms） 
 
Fig. 2  Experimental result 
 
 
Fig. 3  Step responses 
 
と，最も応答が近くなるむだ時間 43 ms 場合の応答
を Fig. 3 に示す．明らかに近い応答になっていること
が分かる．一方，対数正規分布においては，標準偏
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